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Poge 1 - Separating a Midure by Filiroiion
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Iniroduction
Most of the mztter around us consists of mixtures, or chysical ble-nds of many substances
The main charact ic of 2 mixture is that it has a varizble composition—the compenents

of the mixture mzy be mixed in varying proportions. Thea substances in a mixture retzin
their distinctive chemical identities, as well as some of their unique physical properties. How
are the properties zn¢ composition of a mixture affectzd by physical and chemical changes?

= Mixfuye vs. pure subsiance » Homoegeneous vs. heterogeneous

= Physical and chemiczl changes = Fiifration

Buckaround

Mixtures can be classified s either heterogeneous or homoegéneous. Afzeferogeneous _
mixture is a mixture thzt is not uniform in composition. If one portion of the mixiure were
to be sampled, its composition would be different from the composition of another portion.
Soil, containing bits of decayed material along with sand, silt or clay, is a heterogeneous
mixture. A homogereous mixture (e.g., a solution) is a mixture that has a completely uni-
form composition. The components of the mixture are evenly distributed throughout the
sample. Alr, saltwater, and brass are examples of homogeneous mixtures, Alr is a gaseous
solution consisting of 2 mixture of nitrogen, oxygen, and carbon dioxide. Salfwater is a lic g-
uid solution containing sodium chloride chssolved in water, and brass is a solid solution of

two metals, copper and zinc.

Many mixtures, both h'omogeneous and heterogeneous, can be separated into their compo-
nents using physical separation techniques such as filiration, evaporation or distiilation.
The properties of each comiponent before mixing and after separation will not be altered by
undergoing the physical separation. Consider, for exarnple, = hornogeneous mixture (a
solution) of sugar in water. The sugar can be recovered by evaporation of the water; the
water can be recovered by condensation. The sugar has the same properties before mixing
and after separation. The same is true of the water..

In this experiment, the components of 2 mixture will be separated using a combination
of chemical and physical changes. The mixitire to be separated consists of charcoal, an
activated form of carbon that is used to purify water, and salicylic acid, an organic compound

“used in (drug manufacture. Activated charcoal filters are used on water faucets to make

dn:a.‘ﬂng water taste betfer, in gas masks to absorb toxic gases, and in aguarium tanks to
remove chemical and biological pollutants. Salicylic acid is the parent compound.of a

class of drugs called the saficylates. The most important drug in this class is aspirin (acetyl-
salicylic acid), which is made by reacting acetic acid and salicylic acid. Salicylic acid was first
isolated in nature in 1827 from the bark of the willow tree. (The curative powers of willow

" tree bark had been known since the times of the ancient Greeks.)
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Szlcoylic acid is a white solid which melts at 157-159 °C. Alihough salicy¥c acid is
;i1 dissolve in water containing t _sas, such as sodium

zniizlly insoluble in water, ity
droxide. Charcoal is a black sa..nj with a very high melfing point If is completely insoluble

' '—1 water and in dilute solufions of zcids or bases. When salicylic zcid (zbbreviated SA-H) dis-
soives in sodium hydroxide scluton (NaOH), it loses a h}*drcden icn (}*) 2nd is converted to

n ionic form (Na*SA-) that is soluble in water (Equation 1). Adding hydrochloric acid to the -

sulting solution reverses the process—the SA~anion picks up an H* calion, reforming the

neu **al compound, SA—H, wh Jc-.- ihen ::rmpltates from solution (Eg daaon 2 -

SA—H (s} + NaOH{ag) — Na*SA(aq) + ;?2{'}(1)
(2q). Equation2 -

FEquation I

Na*SA(zg} + :*Cl(aq) — SA-H(s) + NzC

Beral-ivpe pipets, 2

Erlenmeyer flasks, 50-mL, 2
Filter funnel, short stem, small

Filter paper, 11- or 12.5-cm, 2

Graduzted cylinder, 25- or 50-mL

Balarice, centigram (0.01-¢ rrccision)
Charcoal-salicylic acid mixiure, 0.6 g
"Hydrochloric acid solu_m on, HCL, 1 M, 6 L
Sodium hydroxide solution, NaOH, 0.2 M, 20 mL
Wash bottle and distilled water

Ring stand and ring clamp Magnifier
.. Watch glasses, 2, or paper towels Spatula )
Wexghmg dish Stirring rod




